Inverted Schneiderian papilloma is an uncommon benign tumor that presents tendency to recur and propensity to be associated with malignancy in approximately 10% of the cases. Some of these lesions are isolated in the maxillary sinus, and predominantly affect white males with mean age of 50 years. We report a case of squamous cell carcinoma arising from inverted Schneiderian papilloma in the maxillary sinus extending to the mouth. The patient was submitted to extraction of a maxillary molar tooth four months before the exacerbation of the symptoms of nasal airway obstruction and facial enlargement. Computed tomography scan revealed a sinonasal mass causing opacification of the right maxillary sinus with destruction of the lateral nasal wall and maxillary sinus floor. The patient was referred to an oncology center for treatment and died from tumor progression one year after the cancer was diagnosed. The intention of this report is to alert dentists to include the inverted Schneiderian papilloma, either associated with squamous cell carcinoma, or not, in the differential diagnosis of maxillary sinus tumors with aggressive behavior, which may extend to the oral cavity or involve roots of teeth.
Introduction
Papillomas are uncommon benign tumors of Schneiderian mucosal origin [1, 2] . Three subtypes of this tumor are recognized: exophytic papilloma, oncocytic papilloma, and inverted papilloma [1, [3] [4] [5] . The inverted papilloma representing around 4% of all primary sinonasal tumors is the most common type of Schneiderian papilloma and it occurs predominantly in white males with mean age of 50 years [2, 3, 6] .
Despite its benign nature, the inverted Schneiderian papilloma has a high propensity for local recurrence and may undergo malignant transformation into squamous cell carcinomas [2, 3, 7] . Approximately 20% of these tumors may present several degrees of epithelial dysplasia, which makes a malignant potential to the inverted Schneiderian papilloma [8] .
The etiology of inverted Schneiderian papillomas remains controversial, but factors such as chronic inflammation, allergy, occupational pollutants, and mainly infection with human papilloma virus have been suggested [2, 4] . Complete surgical resection with a life-long followup for detection of the possible recurrences is the recommended treatment for this tumor [4, [9] [10] [11] [12] .
We report a case of invasive squamous cell carcinoma that arose from an inverted Schneiderian papilloma, causing maxillary sinus destruction with extension to and involvement of the oral cavity.
Case Report
A 53-year-old man presented with a painful mass in the posterior maxillary alveolar ridge, symptoms of nasal airway obstruction, and facial enlargement. The patient reported a history of tooth extraction (tooth 17) due to a periapical lesion, four months previously. The rest of his medical history was unremarkable. Radiographic evaluation including a computed tomography scan revealed a sinonasal mass causing opacification of the right maxillary sinus with destruction of the lateral nasal wall and maxillary sinus floor ( Figure 1 ). The presumptive diagnosis was aggressive mucocele of the maxillary sinus or malignant tumor. The patient underwent surgical resection under general anesthesia in a hospital, and a friable mass was removed from the maxillary sinus. Gross pathologic examination of the surgical specimen revealed multiple polypoid fragments with the largest diameter being around four centimeters. Histopathological examination revealed endophytic growth of pseudostratified ciliated epithelium admixed with mucous cells forming cystic spaces into an underlying fibromyxoid stroma with an intact epithelium basement membrane, compatible with inverted Schneiderian papilloma (Figure 2 ). At high-power magnification, squamous metaplasia with variables degrees of dysplasia ( Figure 3 ) and areas of invasive squamous cell carcinoma were also found ( Figure 4) . It was observed that the pleomorphic squamous epithelial cells had replaced the seromucous glands and ducts in patterns that resembled glandular acini. The final diagnosis established was invasive squamous cell carcinoma arising from inverted Schneiderian papilloma. The patient was referred to cancer reference center for treatment and received combined radiotherapy and chemotherapy. He died one year after cancer was diagnosed. 
Discussion
The inverted Schneiderian papilloma is a benign tumor that presents a tendency to recur and propensity to be associated with malignancy. However, its potential malignant transformation has been described in approximately 10% of the cases [2, 3, 9] . This tumor is most predominantly found in white males with mean age of 50 years [2, 3, 6] , epidemiological findings that were confirmed in the present case.
Some symptoms such as nasal obstruction, epistaxis, rhinorrhea, and facial pain or pressure are frequently associated with the occurrence of the inverted Schneiderian papilloma but other inflammatory or neoplastic lesions that affect the maxillary sinus may present similar clinical findings [1, 4, 7] . Our patient showed nasal airway obstruction and facial enlargement and he reported that the lesion was exacerbated after extraction of the second maxillary molar. In addition, the presence of unilateral opacification of the maxillary sinus associated with destruction of the lateral nasal wall and maxillary sinus floor was observed by CT tomography. These radiographic findings are commonly found in inverted Schneiderian papilloma; however, these characteristics alone do not indicate malignant transformation of this tumor [4] .
The presumptive clinical diagnosis was aggressive mucocele of maxillary sinus or malignant tumor, based in the imaginologic exams. In fact, the radiographic characteristics including opacification and/or bony destruction of the paranasal sinuses are also found in other benign lesions, Case Reports in Otolaryngology 3 such as mucoceles of the maxillary sinuses, nasal polyps, or cholesterol granuloma [4, 13, 14] . For this reason the diagnosis of the aggressive lesion arising in paranasal sinuses should be established based on microscopic features rather than clinical parameters [4, 9] .
In the present case the histopathological features were typical of inverted Schneiderian papilloma [2, 9, 11] , characterized by inversion of the thickened and multilayered nonkeratinizing squamous epithelium replacing normal respiratory mucosa in the underlying edematous stroma, as illustrated in Figure 2 . Mitotic activity, dyskeratosis, and several degrees of epithelial dysplasia were also found in our case, which reinforced the malignant potential of the inverted Schneiderian papilloma. Furthermore, the microscopic analysis of the entire surgical specimen revealed areas of the invasive squamous cell carcinoma (Figures 3 and 4) . Thus, the final diagnosis established was squamous cell carcinoma arising from an inverted Schneiderian papilloma. The association between inverted papilloma and malignancy can be metachronous when the malignancy develops at the site of a previously benign inverted papilloma or synchronous when both tumors are diagnosed simultaneously [2, 3, 6] , with the latter type being found in the present case.
The most accepted treatment for inverted Schneiderian papilloma is complete surgical resection and due to the aggressiveness, possibility of recurrence, and malignant transformation, long-time followup is recommended [3, 4, 7, 11, 12] . In the cases with malignant transformation a total resection of the lesion and subsequent radiotherapy with or without chemotherapy is the most indicated treatment [2] [3] [4] . Our patient was referred to a cancer reference center for treatment and received combined radiotherapy and chemotherapy. He died from tumor progression one year after the cancer was diagnosed. According to the Mendenhall et al. [7] , the likelihood of cure, when the inverted Schneiderian papilloma is associated with malignancy, such as the present case, is approximately of 50% and postoperative radiotherapy should be considered for the majority of patients.
Although our patient presented clinical symptoms such as nasal airway obstruction and facial enlargement, he sought a dentist and not a physician. Probably, this occurred because he associated the exacerbation of the symptoms with the extraction of a maxillary molar tooth that had been performed four months earlier. Therefore, in conclusion, the intention of this case reported is to alert dentists to include the inverted Schneiderian papilloma, either associated with squamous cell carcinoma or not, in the differential diagnosis of maxillary sinus tumors with aggressive behavior, which may extend to the oral cavity or involve the roots of teeth.
